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11.1 The purpose of this study was to obtain quantitative, non-

judgmental data about the types of verbal behavior used by an

instructor and the students in FL teaching/learning and to study

systematicities of recurrence.

For severul years similar research has been carried out in

other fields with the help of a number of observetien instruments

(See, for example, the more than 100 different observation systems

in Simon & Boyer, 1967, and Simon & Boyer, 1970). In the field of

FL teaching, Moskowitz !1968) has pioneered the use o2 analysis of

classroom interaction by means of an observation system that-. wa3

modeled after the one devised by Flanders (1966) . Since that -time

other researchers have carried out conceptual and experimental re-

seareh in the field of quantifying verbal and non-verbal interaction

in the FL classroom (Nearhoof, 1969; McArdle & Scebold, 1968; Wagg,

U 1970; Rothfarb, 1970; Moskowitz, 1971).

(f)
While much of that research has been concerned with its prag-

Y2
matic use in the training and supervision of teachers, the present

re study intends to provide a detailed descriptive analysis of vetbal

behavior in small cross-sections of FL classrooms. Given further

more broadly based descriptive results, conceptual and experimental

research could focus on the relative efficiency and effectiveness



factors of the various dominant verbal behavici. patterns il re-

lation to specific behavioral objectives.

Because of the relative complexity of the observation instrument

.developed for this study, it is less appropriate than others for

immediate data feedback to the observed classroom teacher; it was

designed to be a tool for conducting research on the substantive

and substantive-logical characteristics of FL verbal behavior.

2.0 Procedure

2.1 Subjects and Data Gatherina

Two classel each of Beginners' and Intermediate German at the

University of Alberta were selected by the investigator:

Instruc-
for

Level Sex Teaching
experience

Class
size

Number
of class
samples

Textbook

..____.

B1 Beginners M none,concurrent-
ly enrolled in
methods course

14 6 audio-
lingual

B2=
investi-
gator

Beginners M 9 years 13 6 audio-
lingual

Il Inter-
mediates

F 10 years 12 10 cultural
reader,
grammar
review

12 Inter-
mediates

M none, concurrent-
ly enrolled in
methods course

11 9 cultural
reader,
grammar
review



The Beginners' classes had, at that time in the coursela

primarily oral objective which was supposed to be reached

by a modified andio-linqual approach, i.e. while all be-

havioral procedures were based on the assumptions of audio-

lingual teaching, instructors also insisted on cognitive

awareness of the underlying structural rules. Although the

Intermediates' learning objectives were, at that time in the

year, still strongly oral there was an increasing emphasis

on reading, writing, comprehension, and discussion of texts

in an intermediate reader.

Both_ileginners and Intermediate classes met five times a

week; all non-language laboratory periods were tape-recorded

for a period of two weeks between November 22 and December 3,

1971. Students and instructors knew that the classes were

taped, but were not aware of the intent of the study; they

were given assurance thit none of the material gathered would

be used for evaluative purposes of either instructor or stu-

dents. At the end of the two-week period the recorded verbal

behavior was coded by an assistant (who was trained by the

investigator in the philosophy and use of interaction ana-

'lysis, and specifically, of this instrument) by means of the

observation instrument described below.

Except for some basic descriptive statistics, no other tests

were applied, as the intent of the study was not of an experi-

mental, "significant- differences" nature. Because of its ex-

ploratory character and the obvious concomitant limitations,

4
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no claim can (or was intended to be) made that the obtained

verbal behavior patterns and their relative frequencies of

occurrence are, in fact, representative of the FL interaction

process. What is claimed is that the observation instrument

characterizes accurately, non-evaluatively and by quantifi-

cation, the verbal behavior occurring in the observed class-

rooms. More sweeping generalizations can, of course, only be

derived from further, more comprehensive research.

2.2 Instrumentation

The foreign language interaction was conceptualized by the

investigator along the lines of the language game model (Hy-

man, 1963; Bellack & Davitz, 1968; Smith & Meux, 1968), in

which verbal transactions cyclically follow certain rules.

It is suggested that one of the players in the game (i.e.

the instructor, or, on occasion, a student) initiates a move

to which one of the other players is expected to respond; this

response may be further clarified by the same or another par-

ticipant; subsequently, the response sequence may be positive-

ly or negatively evaluated by one of the participants; addi-

tional response clarification and evaluation may follow the

first response module. Thus

Initiator/RI-R2...Ri/Bv1 /R1-R2 /

primary response
module
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so that the verbal behavior module R
m
Ev

n
may occur p times as re-

sponse behavior to one initiating move. ,A new cycle is started

with the next initiating move.

It was expected chat recurring patterns could be abstracted from

the resulting string of verbal behavior, and frequency counts of

the various patterns would then give clues as to characteristic

verbal behavior dominant in a given FL classroom.

As the investigator was interested in the sequence of verbal be-

haviors it was decided not to use the approach originated by Flanders,

in which pairs of subsequent codes are alternately recorded in the

rows and columns of a matrix (Flanders 1966, p.23), as in such a

matrix sequence information is only available with regard to two

contiguous codes, but liot to the entire string (Prokop, 1969).

With the aid of a computer program specially written for this pur-

pose initiating codes were taken as the first pattern elements

followed by all response and evaluation codes upto the next ini-

tiating code. Some patterns had to be analyzed by visual inspection;

when, for example, two initiating codes occurred side by side, it

had to be decided which of them was really the initiator of the

subsequent response/evaluation string. Also, it became apparent

that more than one response cycle could be dependent on one ini-

tiating move (when the initiator was not explicitly verbalized);

in such a case the initiating code had to be supplied. Subsequent-

ly, frequency counts of identical pattern strings were performed.
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In contrast with other observation instruments, duration of a

verbal behavior was considered immaterial for the present pur-

pose as the investigation was only concerned with types of

patterns. Consequently, one code only was used -even if there

was more than one "sentence", as long as all of them were

functionally identical. Thus one code may stand for eith-dr a

one-second or three-minute verbal behavior segment.

The basic numerical categories used are based on Flanders

(1966), however, some were rearranged or redefined; in addi-

tion, suffixes and 'prefixes specifically suited for the FL

situation were devised.

Numerical categories ranged from 1 through 9 (See Table 1)

and describe the general verbal behavior used by instructors

and students. Prefixes were either G or E for the language

used with a given verbal behavior. The primary suffixes refer

to the type of FL activity, ranging from simple content to com-

plex activity. The supplementary suffixes (Z, A) indicate choral

response .or response alternation, respectively, where the initiat-

ing move was stated explicitly only once. For example,

G6R - G7RZ - G7R - G7RA

indicates that students followed the instructor's reading of a

text or of exercises in German (G6R) with choral ore,ading (071M,

after which one student read by himself (G7R)orild anither stu-

dent continued subsequently. (G7RA).

Numerical codes without suffixes were used 'to describe ver-

bal behavior of a general nature, not specifically 'elated to
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the teaching/learning of a FL, e.g. Gi refers to praise not

related to any specific type of content or activity; or E4

refers to the ins.:ructor's asking, for example, a procedural

question about home work. These codes were not used in the

analysis of the string into patterns. For basic frequency

stat stics, prefixes and secondary suffixes were retained,

but ere ignored in the collection of actual patterns of

verbal behavior. (See Appendix A for detailed verbal des-

criptions of observation categories).
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3.0 Results

3.1 Frequencies of verbal behaviors

Although duration of verbal behavior moves was not a concern in

this study, their observed frequencies allow for some inferences

as to the amount of interaction in a given class. Table 2 indicates

a marked difference between frequencies of verbal behaviors in the

Beginners' and Intermediate classes; viz. an average of 538.5 moves

versus 360.9 moves per 50-minute period. However, as the standard

deviations show, there were large differences in frequencies in the

individual classes of each instructor. It can be concluded that ver-

bal interaction between instructor and students was more frequent and,

consequently, shorter in the Beginners' classes than'in Intermediate

classes and that frequency of interaction varied considerably from

class to class within and across instructors.

Table 2.-- Distribution of verbal behaviors

MINNIM

Instructor Total number Number of periods Mean Standard
of codes observed deviation

B1 2695 6 449.1 84.1
B2 3767 6 627.8 144.6

3553 10 355.3 118.7
12 3304 9 367.1 62.6

3.2 Frequencies of supplementary prefixes and suffixes

Use of German and English: Table 3 shows that 68.61% (B1) and 82.00%

(32) of the verbal behaviors observed in the Beginners' classes occurru

10
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in German, while the corresponding percentages were 84.94% (II),

and 63.14% (12) in the Intermediate classes. It can be concluded

that the instructors who had previous teaching experience used

German more extensively than did instructors with no teaching ex-

perience.

Use of response alternation: The two experienced instructors

encouraged greater use of alternate responses to the same implicit

initiating move (9.80% for 82 and 6.39% for Il, as compared to

1.89% for B1 and .67% for 12). The former apparently increased

frequency of interaction by setting up verbal behavior cycles in

which the same initiator elicited a response from several students.

Use of choral response: Choral responses were limited to Beginners'

classes where the percentages ranged from 8.55% for B2 to 12.36%

for B1.

Table 3.--Distribution of supplementary prefixes and suffixes

Instructor Prefix

G E

B1 68.61% 31.39%
32 82.00% 18.00%
11 84.94% 15.06%
12 63.14% 36.86%

Supplementary s uf fix

A

1.89%
9. 80:P
6.39%

.67%

12.36%
8.55%
0
0

0

85.75%
81.65%
93.61%
99.33%

3.3 Verbal behavior profiles

In order to obtain the most characteristic verbal behaviors, fre-

quencies in descending order of magnitude were cumulated up to an
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arbitrarily selected.cut-off point of two-thirds of the total

number of verbal behaviors.

3.31 For all B1 classes (See Appendix B, Table 1)

The most frequent verbal behaviors in descending order of magni-

tude (66.76%) which were found in Bl's classes were as follows:

The instructor read text or exercises,and the students read
after him; he translated what he initiated; he praised and
encouraged the students; the students engaged in oral prac-
tice involving manipulation of structures; he criticized their
grammatical control; he gave grammatiPal explanations as res-
ponses; and the students repeated atter the instructor.

3.32 For all B2 classes (See.Appendix.B, Table 2)

The following verbal behaviors accounted for at least two thirds

of the total (viz. 66.98 %) :

The students read text or exercises; the instructor praised
the students' performances; the instructor read text or exer-
cises; the students repeated after him; the students gave pre-
dictable responses to questions about (cultural) content; the
instructor criticized the students' grammatical control; he
asked content questions; and he gave grammatical explanations
as responses.

3.33 For all Il classes (See Appendix B, Table 3)

The following verbal behaviors accounted for 67.20% of the total

number:

The instructor praised students' responses; the students en-
gaged in oral grammatical practice; the instructor asked content
questions to which the students responded unpredic%thly; the in-
structor gave cultural explanations as responses; . ;It ,: also gave

grammatical explanations as responses, and directed students to
manipulate the elements of an utterance.

3.34 For all 12 classes (See Appendix B, Table 4)

These verbal behaviors accounted for 66.77% of the total number

observed:

1'1
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The instructor praised the students' responses; the students trans-
lated; he asked content questions and received unpredictable res-
ponses; he asked for translations; the students responded pre-
dictably to questions about grammar; he gave cultural explanations
as responses; the students read text or exercises; the instructor
criticized the students pronunciation; he asked grammatical
questions; the students repeated after him; he criticized their
mastery of grammar.

3.35 For all Beginners' classes (See Appendix B, Table 5)

The following verbal behaviors, in descending order of magnitude,

accounted for 67.75% of the total observed:

The instructors read text or exercises; the students read after
them; the instructors praised the students' responses; the in-
structors criticized grammatical control and translated as res-
ponses; the students gave predictable responses to content qut-stions;
the instructors gave grammatical explanations as responses; the
students engaged in oral practice involving manipulation of ele-
ments.

3.36 For all Intermediate classes (See Appendix B, Table 6)

66.97% of the total number of verbal behaviors observed in the

Intermediate classes are accounted for by these verbal behaviors:

The instructors praised the students' responses; they asked con-
tent questions to which they received unpredictable answers; the
students engaged in oral grammatical practice; students trans-
lated; the instructors gave cultural explanations; the instructors
asked for translations; they gave grammatical explanations as
responses; they criticized grammatical structures; students gave
predictable responses with.regardto grammatical knowledge.

3.37 For all FL classes (See Appendix B, Table 7)

The following verbal beh$iors accounted for 69.15% of the total

observed:

The instructors praised student responses; the students read
the text or exercises: the instructors read; the instructors
asked content questions; the students gave unprepared oral pre-
sentations involving manipulations of structures; the students
gave unpredictable answers to content questions; the students
translated; the instructors criticized grammar; the students

repeated; the instructors gave cultural explanations as res-

ponses; they translated and gave grammatical explanations as

responses.

;i
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In the above characterizations only one verbal behavior occurred

in all four groups of classes, viz. praise, while five verbal be-

haviors (viz. 6R, 7R, 2S, 5S, 7E) occurred in both Beginning classes;

and three iu the Intermediate classes (4C, 8C, 5C). For the various

classes, these verbal behaviors accounted for 56.29%, 55.83%, 49.761

and 34.99%, respectively, of the total, whioh'indicates a somewhat

higher similarity of verbal behavior types in the two Beginning

classes when compared to the Intermediates.

The verbal behaviors 1, 2S, 5S and 7U were common to both levels,

accounting for 21.58% of all verbal behaviors on the Beginners'

level vs. 31.62% of verbal behaviors on the Intermediate level.

It may be concluded that some types of verbal behavior occurred

characteristically in both classes on each of the two levels, viz.

slightly more than half of the verbal behavior in Beginners' classes

and somewhat less than half of the Intermediates' verbal behavior

was characteristically frequent with both instructors on each of

the levels, respectively. Verbal behavior judged characteristic

of both levels at the same time accounted for about 22% and 32%

respectively for Beginners and Intermediates, which means that

verbal interaction is, to a large extent, of different nature and

structure on the two levels of language learning.

3.4 Frequencies of five generalty22221_22rhalkhavior

In the overall structural breakdown of verbal behavior patterns

(See p. 3) the Intermediate classes resembled one another more closely

than did the Beginning classes (See Table 4). B1 initiated more often,

gave more responses and evaluated less frequently than did B2, while hi

1'1
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students initiated about the same number of times, but gave fewer

reflexive responses.

Furthermore, student verbal behavior showed about the same fre-

quency for all classes (approximately one third of all occurrences)

except for B2 where it accounted for 45% of all occurrences. It

appears that - whatever the individual magnitudes - initiatory

moves launched by students and instructor plus the instructor's

evaluative moves account for rouglly one half of all verbal be-

havior, while response moves by instructors and students account

for the other half.

Table 4.--Distribution of initiatory, response and evaluative moves

Instructor Initiatory moves
by

Response moves
by

Evaluative moves
by--

Instructor Students Instructor Students Instructor

B1 38.40 3.12 18.55 27.46 12.46
B2 27.77 2.68 4.96 42.66 21.93

23.81 2.56 15.14 30.79 27.69
12 28.63 4.81 11.99 30.66 23.91

3.5 Fre uencies of occurrence of verbal behavior content

As Table 5 shows, only two types of verbal behavior content charac-

terize most markedly the difference between Beginners and Intermediate

classes, viz. (cultural) content was about three times as high in

concern at the Intermediate level when compared to Beginners, while

reading of text and exercises was approximately ten times as frequent

in Beginning classes than in Intermediate classes.

1t)



Table 5. -- Distribution of verbal behavior content

Instruc-
tor

111111.1m.m.....11
P S

Suffix

14

mommomompwwwwwwwimpmmiwww.1110.......m.........

111Millninwilliii
L C T R Q U E

131 2.19. 10.39 3.93 .37 1.71 16.03 42.45 .37 7.42 5.30
B2 2.63 16.83 3.00 .05 13.64 6.34 28.30 2.55 2.89 C).26

Il .87 9.40 4.84 .37 30.65 7.66 1.94 .,28 17.45 .70

12 4.00 13.98 3.75 .12 22.06 20.82 5.42 .00 4:03 3.30

3.6 Sequential patterns of verbal behavior

After coding verbal behaviors and eliminating some codes (See

p. 3ff.) the frequencies of the various patterns of verbal behavior

were established with supplementary prefixes.and suffixes still in-

tact.

Table 6, Column A, shows.the total numbers of patterns, of diffe-

rent patterns, and the ratios between the two for the four instruc-

tors. The total number of patterns ranged from 996 for 12 to 1519

for B2, while there was a low of 171 different patterns for B2 and

a high of 268 for 12. The ratios indicating the mean numbers of

identical patterns ranged from a low of 3.72 identical patterns

for 12 to a high of 8.88 identical patterns for 132; this would in-

dicate that instructor 12 had a greater- variety of verbal behavior

patterns than did all the other instructors.

Up to this point the analysis has produced large numbers of

"different" patterns of verbal behavior where each unique pattern

sequence occurred, on the average, only five times over the entire

observation period; this result is due to the large number of possible

combinations of prefixes and suffixes. Some verbal behavior patterns,

however, differed only by, for example, the FL prefix in praise
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(G4C-G7C-G1 vs. G4C-G7C-El: instructor asks a content question,

receives a predictable student response, and counters with praise

in English or German). The basis character of the pattern was the

same, only the language of one part of the communication was diffe-

rent.

Or to give another example: 4C-7C, 4C-7C-1, 4C-7C-2C have the same

common communication core 4C-7C. A 4C-8C initiator-response sequence

(instructor asks content question and gets unpredictable response)

could have been followed by any of the above three (or any other)

evaluative moves. They were therefore considered to he of pattern-

non-distinctive nature, and the above sequences were represented as

4C 7C
8C

0
1

2C

which means that 4C can be followed by either 7C or 8C, which, in

turn, can be followed by either 0, 1 or 2C.

Some patterns occurred only once or twice in the total observation

period; in order to arrive at frequent, representative verbal be-

havior patterns these patterns will be eliminated from consideration.

Each of these three simplification processes was intended to re-

duce the total number of essentially differing patterns; in the

following, the three steps in the reduction process will be des-

cribed. Table 6 shows that the average number of "different" patterns

after reduction increased from about 5 to about 25.

3.61 Reduction: Step One

As the language of instruction, the frequency of response alter-

nation and choral response frequencies were of only secondary interest,

the effect of supplementary prefixes and suffixes was removed; this
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procedure resulted in smaller total numbers of different patterns,

which now ranged between a low of 137 for B2 to a high of 192 for

The rumbers in Table 6, Column B represent the actual frequen-

cies of different patterns used by the four instructors in all

their classes. (See Appendix B, Table 8 for illustration of a com-

plete set of verbal behavior patterns). It can be concluded that

instructors in the Intermediate classes used more different patterns

of verbal behavior than did their colleagues in the Beginning classes.

Furthermore, they used the same patterns again less frequently than

did the Beginning classes, but both experienced instructors used

the same patterns more often than did their unexperienced counter-

parts.'

Some of the patterns occurred only in one class, while other's

were found with all four instructors. In spite of this overlap of

pattern occurrence there was a total of 413 different patterns for

all classes when taken together. From a frequency count of the

patterns of filled slots in the two response modules (See Table 7)

the following conclusions were drawn: Responses to the initiator

with (X/X-X/---) or without (X/X--/---) subsequent evaluation were

shown to be the most frequent patterns of verbal behavior with about

40% of the total number of pattern occurrences each; responses with

evaluation and subsequent elaborative responses (X/X-X/X--) accounted

for an additional eleven percent, and the other four patterns made

up the remaining ten percent.

There were marked differences in distribution between the two

levels of FL instruction, viz. the initiator-first response pattern

(X/X--/---/) was more than twice as frequent in Beginning classes

1 )q
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Table 7.--Distribution of verbal behavior over seven types of patterns

Pattern type B1 B2 Il 12 B1 +B2 11+12 Total

X/X--/---/ 67.97% 49.09% 20.34% 29.55% 56.64% 24.50% 42.11%

X/X-X/- -/ 17.88% 39.02% 53.43% 47.84% 30.58% 50.90% 39.77%

X/XX /---/ 7.58% 2.35% .93% 5.30% 4.44% 4.55% 4.49%

X/XXX/---/ .21% 0.00% .27% .87% .07% .54% .29%

X/X-X/X--/ 4.34% 7.59% 21.14% 12.12% 6.29% 17.07% 11.16%

X/X-X/X-X/ 2.02% 1.81% .53% 4.11% 1.90% 2.15% 2.01%

X/X-X/XX-/ 0.00% .14% .36% .21% .08% .29% .17%
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than in Intermediate classes; on the other hand, initiator-first

response - evaluation patterns (X/X-X/---) were almost twice as fre-

quent in Intermediate classes, and the Initiator-fiist primary

response-evaluation-fixst secondary response pattern (X/X-X/X--/)

was more than twice as frequent in these classes when'compared to

3eginning clases.

When prefixes and suffixes were removed from all original patterns

in an investigation of frequencies of general types of verbal be-

havior patterns the following results were obtained (Table 8):

_predictable and unpredictable student response followed by posi-

tive or negative evaluation (viz. patterns -701*, -702, -801, -802)

accounted for 51.80%, of all primary response patterns, and predict-

able and unprodictable.student response without such evaluation

(viz. -700, -800 patterns) accounted for another 27.06%. The remain-

ing 21.14% were spread out over another 26 verbal behavior pattern

types. Instructor elaboration of student responses (-750, -850, -751,

-752, -852) accounted for only three percent of all patterns, while

instructor-response to instructor-initiation (viz. -500, -501, -502,

-550, -551, -570, -581, -582) occurred in about 10% of the cases;

there was no instance of student response to a move initiated by a

student.

In the secondary response module, instructor-response (-506) to

the first module accounted for 49.25% of all patterns; students'

responses with or without subsequent evaluation (-700, -800; -701,

-702, -801, -802) accounted for 26.61% and 13.99%, respectively.

-701 symbolizes the verbal behavior categories in the response
module: students responded predictably to an initiator (7); no
no secondary response (0); instructor evaluated by praise. .

21
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Table 8. -- Frequency distributions of verbal behavior patterns with-
out prefixes or suffixes over the two response modules.

&.)

O 0
J.) m
tJ g- 0
4.)

1g
-4

w

IIMMO=.

Response modules

Primary module Secondary module

Pattern Frequ. Pattern
(R=4723)

Frequ.
(N=630)

Se=111111.

m3 0 -500 8.71% -500 49.25%
v I -5012502 .11% -501,502 2.75%

0 -5507 1.24% -550 3.57%I
I -551 .03%

2 0 -570 .03% -570 .27%S
I -581,582 .18%

0 0 -700,800 27.06% -700,800 26.61%
I_1"2011,101,101,802 51.80% -7011702,801.802 13.99%
0 -750,850 2.890 -750,850 1.7§-%
I - 751,752,851 .33%
0 -770,780 .09% -780 .rwv---
I - 781,782,881 .42%

0

I

0 -500
I -501,502
0 -550
I -551

S 0 -580
I -571,581

1
I = Instructor

2S = Student

3w
= no response or evaluation

41+ IM

5.20% -500
1.04% 5 1

. 51% -550

.09%

. 07%
. 20%

1.23%
. 27%
. 13%
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The remaining 10.15% were spread over another ten verbal behavior

types. Instructor apparently preferred to provide more elaboration

after evaluation or after student responses, r had the students

repeat or correct their primary responses. Yet it must be noted

that only 13.34% of primary response modules were followed by a

secondary module at all, indicating a preference for quick tzals-

actional sequences.

As work with 413 patterns (in which some differed only by a

snifix, e.g. 2P instead of 2S) proved to be unwieldy, and as no

.systematic predictive sequentiality of significance between two

contiguous verbal behaviors could be discerned (for example, code

7.and its various suffixes were followed by practically all evalu-

ative combinations) it was decided to reduce the number of patterns

by collapsing them in Step 2.

3.62 Reduction: Step Two

In this step the frequenciLs of verbal behavior types in the

various response and evaluation slots were entered only once, and

the greatest number of different codes in one of the slots was

taken as the number of different patterns. For example:

4C-5C
4C-7C-1
4C-7C-2C
4C-7C
4C-8C-2M
4C-8C-1
4C-8C-2C

was represented as

4C (7) 5C (1)
7C (3)
8C (3)

2,3

0 (2)
1 (2)

2C (2)

2M(1)
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Thus the above 7 patterns are now to be counted as four different

patterns; this should be interpreted as meaning that 5C, 7C or 8C

(which are all preceded by 4C) can either be followed by no evalua-

tion (0), praise (1), criticism of content expressed (2C) or criti-

cism of meaning expressed (2M).

It is important to note that the original sequentiality of patterns

is lost at thr.s point. *This procedure was followed in order to

allow for maximum generality in the number of different patterns,

as it is conceivable that 7C, for instance, could also be followed

by 2M (See also Appendix B, Table 8 for an actual illustration.)

Reduction to non-sequential patterns (Table 6, Column C) further

reduced the total number of different patterns to a low of 50 for

Bl and a high of 74 for 12.

3.63 Reauction: Step Three

In an effort to eliminate atypical patterns the third step in

the reduction process involved discarding all patterns in which

the initiator accounted for less than 1% of the instructor's to-

tal number of initiators. Although this procedure decreased the

total number of patterns under consideration by not more than an

average of 3%, the number of different patterns was reduced by an

average of 26% to a maximum of 59 for 12 and a minimum of 32 (B1)

different non-sequential patterns (Table 6, Column D). These

non-sequential patterns are the basis for further analysis.
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3.7 Distribution of non-initiator verbal behavior over the.

various slots in the cycle

Table 9 presents the distribution of non-initiatory verbal

behavior over the response and evaluation slots. The utilization

factor of non-initiatory behavior in the reduced non-sequential

patterns was more than 90% with all 2astructors, which indicates

that they were highly representative of the classroom behavior

observed.

As the Table shows, non-initiatory verbal behavior was similar-

ly distributed over the two sets of response modules .1.n the four

'classes. The majority of these utterances occurred as first re-

sponses to the initiator and were followed, in turn,-by only a

small number of second responses. Evaluation behaviors accounted

for between 17.39% and 35.64% of all non-initiatory codes. Subse-

quent secondary response behaviors dropped to an average of approx-

imately 8%, and the second response in the secondary response module

was close to zero; secondary evaluation accounted also for not more

than about two percent of the total number of non-initiatory verbal

behaviors.

It can be concluded that the first response to an initiator and

the first evaluation account together for about 85% of all response

and evaluation behavior, although it must be noted that Beginners'

classes shifted even more towards primary responses and away from

the secondary response module than did Intermediates. By the end

of the first response module approximately 92% of Beginners' ver-

bal behavior is accounted for, while the corresponding percentage
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is 86% in Intermediate claLdses.

3.8 Analysis of verbal behaviors in the various response and

evaluation slots

In the following, the types and frequencies of. verbal behavior

in the vw.ious response and evaluation slots (except for the first

primary responseisee 3.9) will be analyzed.

3.81 Second primary response (See Table 10):

As was pointed out before, the second response in the first mo-

dule amounted to no more than 6% of the total number of non-initia-

tory responses, with little difference between the two levels. Fre-

quencies of the various types of response verbal behavior were very

similar for the various instructors and the two levels, with the

possible exception of the-relative predoMinan'ce of cultural ex-

planations as instructor-response on the Intermediate level.

Therefore, in spite of the variety of 11 response behaviors, it

must be concluded that their distribution over the four classes

was essentially the same; cultural, grammatical and meaning ex-

planations dominated both levels at that point.

3.82 First Evaluation

The most obvious difference in evaluative verbal behaviors bet-

ween the two levels can be found in the frequency of verbal feed-

back to responses (Table 11). B1 gave feedback to only about 25%

of the responses, B2 to about half, Il to about 74% and Il to

about 60%; that means that instructors in Beginners classes gave

feedback to 4 in 10 responses, while Intermediate instructors did

so in about 7 of 10. This figure is, however, deceptive insofar
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as it is distorted by the occurrences of instructor-response to

instructor-Initiation (See Table 15) to which feedback is not

logically possible; if the zeroes are adjusted for these frequen-

cies it becomes apparent thc_t Beginners' instructors gave verbal

feedback to about half the responses and Intermediate instructors

to about 70% of the responses.

The two levels also differed with regard to positive verbal

feedback; Bl and B2 praised about 20% of the responses while the

equivalent percentage was about 50% in Intermediate classes.

Negative feedback was about the same for the two levels in both

amount and distribution of different categories. About 17% of the

responses were criticized by the instructors with regard to various

criteria.

3.83 First secondary response: (See Table 12)

As was pointed out above, Intermediate classes tended to have

secondary responses after an evaluation somewhat more often than

did the Beginners' classes. The most marked difference between

the two levels can be observed with the relative predominance of

cultural meaning and structural explanations as instructor-response

in the Intermediate classes, and the equivalent phenomenon with

students' repetition after evaluation in the Beginners' classes.

Otherwise occurrences were small and were distributed similarly

over the remaining categories.

3.84 Second secondary response: (See Table 13).

There were very few responses in this category; the approximate-

ly one per cent of all occurrences on this slot were distributed

similarly over seven categories for the two levels.
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3.85 Second evaluation: (See Table 14)

Frequencies in this category were very small for both levels,

the mean for all classes not exceeding about 3% of the possible

frequencies. The greatest number of verbal behaviors occurring

at this point constituted praise (2.42% for all classes), and

the remainder was accounted for by negative feedback. It is

interesting to note that - although the frequencies were small,

viz. .38% - nor further response was made after the criticism,

as no single tertiary response module was encountered.

3.9 Interaction between Initiator and First Response

Four groups of interactive verbal behavior were expected to

occur in ...he FL classroom, viz. instructor-student interaction,

instructor-instructor interaction; student-instructor inter-

action, and student-student interaction. However, only the first

three did, in fact, occur.

3.91 Instructor-Student Interaction

This group of interactive verbal behaviors was the largest of

the three, accounting for a total of 84.62% of all verbal behavior

patterns for the four classes. The percentages varied only little

between the two Intermediate classes, but considerably (by more

than 30%) in the Beginning classes (See Table 15). A total of

21 initiator-response patterns was found, ranging in frequency

from 15.13% of all patterns (6R-7R) to a low of .02% (4S-8T).

They were the following:

3E-7E: Instructor directs students to repeat after him (with-
out recourse to written text), and students follow the
directions.
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3Q-7Q: Instructor asks for prepared oral presentation, and
students follow directions.

3R-7R: Instructor directs students to read; students follow
directions.

3T-8T: Instructor directr. students to translate; students
follow directions.

3U-7U: Instructor Cirecas students to give an oral presen-
tation; students engage in oral practice involving
manipulation of elements.

3U-8U: Instructor directs students to give an oral presen-
tation; students follow directions by giving an un-
prepared oral 'presentation.

4C-7C and 4C-8C: Instructor asks about (cultural) content
and receives either a corresponding predictable or
unpredictable response.

4M-8M: Instructor asks about meaning and received a corres-
ponding unpredictable answer.

4M-8T: Instructor asks about meaning and receives a trans-
lation in return.

4P-7P and 4P-8P: Instructor asks about pronunciation and
receives a corresponding predictable or unpredictable
response.

4S-7S and 4S-8S: Instructor asks about grammatical structure
and receives a predictable or an unpredictable response.

4S-8T: Instructor asks about grammatical structure and re-
ceives a translation in return.

4T-8T: Instructor asks for or about a translation and receives
a translation in return.

6R-7E: Instructor reads, and students repeat after him with-
out recourse to written text.

6R-7R: Instructor reads, and students read after him.

6R-7U: Instructor reads, and the students manipulate elements
in the utterance provided.

6U-7U: Instructor presents freely an utterance and students
manipulate elements in the utterance. provided.
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Instructors B1 and B2 were dissimilar in the use of verbal be-

havior in several ways: both relied heavily on reading (either

direction to read or reading himself), and more than half of

the patterns in this group involved reading a text or exercises

by the instructor, the students or both; but B1 presented utter-

ances for manipulation of elements, while B2 did not; B2 rather

emphasized oral repetition after the instructor, broad and narrow

questions about (cultural) content, grammatical structure, and

.prepared oral presentations. B1 appears to have emphasized pre-

sentation of information and practice with little free student

participation; B2 stressed presentation of information and en-

couraged both limited and thoughtful responses from the students.

But he also exercised strict control over the limits of student

responses.

Intermediate instructors Il and 12 differed in many respects.I1

emphasized free and controlled exercises, and unprepared oral pre-

sentations, while 12 preferred reading, translation and discussion

of grammatical points. Both stressed about equally questions about

(cultural) content, and both demanded about equally thoughtful

student participation (more than half the responses in this group).

A comparison of the two levels reveals that Beginners' classes

were characterized by mere repetition and prepared reports, reading

and narrow cultural questions; Intermediate classes were character-

ized by translations, free manipulation of structural elements, broad

content questions, but narrow grammatical questions.

3i5
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Table 15.--Distribution of initiator-first response pairs.

Mode of
interaction

0

$.1 o

.)

ro

g it
CD 114

4-)
$.1

4-)
4-) 0 0
U) rl

Initiator-
response pair B1 B2 I1 12 B1 +B2

3E-7E 1.62 7.23 4.99
3Q-7Q 5.35 3.22
3R-7R 6.37 21.03 10.19 15.18
3T-8T 4.55 10.71
3U-7U 9.61 28.81 7.30 3.83
3U-8U 3.75 7.44 2.26
4C-7C 15.74 .18 .72 9.46
4C-8C 2.41 28.72. 24.18 1.45
4M-7M 1.07 2.19 .65
4M-8T .13 .08
4P -7P. .82
4P-8P .20
4S-7S 1.52 4.35 5.17 11.33 3.22
4S-8S .30 2..14 2.06 1.41
4S-8T .10
4T-8T 1.92 5.42 5.25 16.46 4.03
6R-7E 1.92 .77
6R-7R 32.86 22.97 2.36 26.90
6R7U 7.79 2.54 4.63
6U-7U 5.17 .93

Sub-total 63.90 94.11 89.84 84.98 82.08

4C-5C .27 3.85 2.06 16
4C-5M .20
4C-5T .51
4M-5M .61
4S-5S .30 .18 .10 .12
4T-5T .10 .96 1.44 .04
6R-5C 1.21 .48
6R-5E 1.31 .52
6R-5M 2.93 1.17
6R-5S 4.25 .33 1.89
6R-5T 22.04 .06 .18 8.83

Sub-total 32.15 .67 5.78 4.32 13.21

9C-5C 3.33 3.70
9.-5T .10
9M-5E .09
9M-5M .96 1.95
9M-5S .10
9S-5S 1.31 4.15 2.58 3.02
9T-5C .06 .04
9T-5M .10 .10 .04

9T-5T 2.54 1.00 2.26 1.61

Sub-total 3.95 5.22 4038 10.70 4.71

11+12 Total

2.70
1.74

4.68 10.36
7.38 3.39

18.91 10.78
4.02 3.07
.43 5.31

26.63 13.04
1.18 .89

.04
.38 .1

.09 .0
7.99 5.4
.95 1.1
.05 .0

10.41 6.9
.4

1.28 15.1
2.5

3.22 1.4

87.61 84.6

3.03 1.4
.09 .0
.24 .1

.33

.14
1.18

.09

5.11 9.4

. 1

. 1

. 5

.2

6
1.0
4.8

3.50
.05
.05

1.42
.05

1.14

.05
1.04

1.6
.0
.0
.6
.0

2.1
.0
.0

1,3

7.28 5.9
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3.92 Instructor-Instructor Interaction (Table 15).

Instructor-Instructor interaction may occur either intentionally

(as with B1 who read and then translated what he read without ask-

ing the students to 6.; so) or unintentionally (as with Il who asked

content questions, but apparently did not receive an answer and

proceeded to respond to the question herself).

For all classes together, the mean percentage of I-1 interaction

was about 10% of all patterns; varying from .67 for B2 to 32.15

Eor Bl, with Il and 12 around 5%. Because of that variance it is

likely that tie actual percentage is distorted by Bi.

There was a total of 11 patterns in this category, viz.

4C-5C: Instructor asks a content question .and answers it himself.

4C-5M: Instructor asks a content question and responds to it in
terms of an explanation of meaning.

4C-5T: Instructor asks a content question and translates it.

4M-5M: Instructor asks a question about meaning and answers
it himself.

4S-5S: Instructor asks a question about grammar and answers it

himself.

4T-5T: Instructor asks for a translation and translates himself.

6R-5C: Instructor reads exercises or text and continues by ex-
planation of content.

6R-5E: Instructor reads and repeats.

6R-5M: Instructor reads and continues by explanation of meaning.

6R-5S: Instructor reads and continues by explanation of grammati-
cal structure.

6R-5T: Instructor reads and translates what he read.

Beginners' instructors had a tendency to use 6R-5T, 6R-5S, 6R-5M

more often while Intermediate instructors engaged more frequently in
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4C-5C and 4T-5T.

3.93 Student-Instructor Interaction (Table 15).

Student-Instructor interaction occurred when students initiated

a verbal behavior cycle and the instructor responded to them. The

frequency of such interaction ranged between about 4% (B1) and 11%

(I2) ; the mean for Beginners was 4.71% and for Intermediates 7.28%

of all patterns, indicating that students in Intermediate classes

initiated more often than did their peers in the Beginning classes.

A total of 9 patterns occurred in this group:

9C-5C: Student asks for content explanation and receives such

from the instructor.

9C-5T: Student asks for cultural explanation and receives a
translation.

9M-5E: Student asks for explanation of meaning, and instructor
repeats.

9M-5M: Student asks for explanation of meaning and receives the
appropriate response.

9M-5S: Student asks for explanation of meaning and receives a
grammatical explanation.

9S-5S: Student asks for grammatical information and receives
the appropriate response.

9T-5M: Student asks for translation and receives an explanation
of meaning as a response.

9T-5T: Student asks for translation, and instructor translates.

Four patterns of the nine are clearly the most frequent and mean-

ingful, viz. 9C-5C, 9M-5M, 9S-5S and 9T-5T which account for 5.76%

of 5.90% of the total frequencies.

Beginners and Intermediate classes differ insofar as the former

engaged more often in 9S-5S and 9T-5T than did the latter; on the

other hand, Intermediates emphasized more frequently 9C-5C and 9M-1.M.

38



36

4.0 Summary and Conclusions

The working assumptions underlying this study appear to have re-

ceived some substantiation through the data obtained: utterances

used by instructors or students.. in a FL classroom may be called

"verbal behavior" with justification as they occur in the inter-

action with regularity and can consequently be grouped into patterns.

The intrinsic arrangement of all patterns is the basic initiate-

respond-evaluate cycle, and all patterns of verbal behavior . an be

classified into one or the other of the cycle derivatives. While

some patterns occurred hundreds of times, others occurred only once

or twice; the former apparently belong to an instructor's behavioral

repertoire, whereas it did not become clear with the less frequent

patterns whether they were random combinations of types of utter-

ances without apparent rationale to link them together or whether

they represented verbal efforts Directed to very specific but in-

frequent objectives. Some evidence - although not very conclusive -

concerning this question can be found in the rate of decrease of

different patterns in the reduction process which was designed to

eliminate atypical patterns; the expectation that experienced in-

structors would have fewer such "random" strings of utterances (as

shown by a larger deceleration in the growth rate of the pattern

identity ratio) was confirmed but only very tentatively indeed.

Therefore the problem of nature and purpose of infrequent patterns

has to remain unsolved at this point; in any case it attests to

the complexity of..Ishe FL teaching/learning situation and to a

large amount ot. flexibility in classroom interaction.

39
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There were never more than two responses in a response module

and never more than two response modules following one initiator.

Three structural types (X/X--/---/, X/X-X/---/, and X/X-X/X--/)

accounted for over 90% of all patterns, and only about 10% of all

patterns consisted of more than an initiator and the first response

module.

In the primary module, student response verbal behavior with

evaluation accounted for more than half of all verbal behavior,

responses without evaluation for another 27%. The remaining 21%

were spread over another 26 verbal behavior pattern types.

In the secondary response module, about half of all patterns

consisted of additional instructor-elaboration of primary res-

ponses: another 40% were accounted for by additional student res-

ponse behavior with or without subsequent evaluation.

Because of the great variety in content combinations of the

various patterns, no predictable and lawful sequentiality was

found, i.e. it was impossible to predict with any significant

measure of accuracy the type of verbal behavior which would follow

a given type of utterance (except for initiator and first response

sequences); some responses would be followed by no feedback in

some cases, by praise in others, and by criticism of different

kinds in others yet. Although this result was as expected, a sys-

tematic search for predictive relationships was undertaken, but

did not turn up any useful results. Consequently, it was decided

to focus rather on the interaction between initiator and first res-

ponse in the primary response module and to discuss the infoi.Aation

contained in subsequent slots in terms of non - sequential ,patterns.
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Three kinds of initiator-first response verbal interaction were

found: Instructor-Student, Instructor-Instructor, Student-Instuctor.

The first was by far the most frequent (accounting for about 85% of

all patterns). 21 initiator-response patterns were found, but only four

appear to have been of major significance, accounting for just under

half of all occurrences: 6R-7R, 4C-8C, 3U-7U, 3R-7R. A number of

differences in initiator-response patterns was found among the

various classes, but it may be concluded that the Beginners' classes

tended to be characterized by repetition, prepared reports, reading

and narrow content questioning; intermediate classes, on the other

hand, had a profile of translations, free manipulation of grammatical

elements, broad content questions, but narrow grammatical questions.

Intentional or unintentional instructor-instructor interaction

occurred about 5% of the time in Intermediate classes, but about

30% of the time in one of the Beginners' classes. The mean was about

10% of all patterns. 11 interaction patterns were found; only one

appears to be of major significance (6R-5T). In general, Beginners'

instructors had a tendency to use 6R-5T, 6R-5S, 6R-5M (intentional

interaction with self), while Intermediates engaged more frequently

in unintentional instructor-instructor interaction (4C-5C, 4T-5T).

Student-instructor interaction was more frequent in Intermediate

classes where students initiated about 7% of all patterns compared

with about 5% in Beginners' classes. 9 patterns were observed to

occur, but Beginners classes are characterized by 9S-5S and 9T-5T

sequences, while Intermediates emphasized 9C-5C and 9M-5M patterns.
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Although the occurrence of most verbal behaviors was, in general,

not limited to one particular class or level, sufficient evidence

did accumulate for the generalization that, despite overlaps, in-

tra -Level similarities in verbal behaviors were greater than inter-

level similarities; it was, of course, to be expected that some

types of verbal oehavior would occur at 'both levels, but in

characteristically differing amounts.

A slight difference between the two levels was also found in

the amount of interaction: on the average one verbal behavior

move was observed every six seconds in the Beginners' classes and

every nine seconds in Intermediate classes; it is clear that FL

instruction is based on the use of verbal behavior patterns which

promote frequency of interaction.

Of the three types of moves, responses by instructors and students

accounted for one half of all verbal behaviors, and initiatory and

evaluative verbal behavior for the other half. Students produced

about one third of all verbal behavior; they initiated only 10%

as many sequences as did the instructors; they never evaluated and

never interacted with each other.

Instructors on the Intermediate level gave explicitly verbal feed-

back to about 70% of the student responses, Beginners' instructors

to about 50%. While negative feedback was about equally distributed,

instructors on the Beginners' level praised about 20%, those on the

Intermediate level about 50% of their students' responses.

As a concluding comment it should be remembered that the design

itself of an observation instrument determines to a large extent the

4 ay
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results of an observation in the way in which the observation cate-

gories were conceptualized. This instrument was specifically de-

vised for functional verbal behavior in the FL teaching/learning

situation: it does not claim to be capable of specifying all com-

ponents and dimensions of the inter' tion process: other instruments

will be more suitable for analyses of levels of thinking, cognitive

development, socio-emotional climate, and the lik3. Similarly, other

researchers may want to reinterpret or revise some of the categories

used here depending on their purposes. In any case, it is hoped that

the results obtained in this study enable researchers in the field

to direct conceptual and experimental attention to non-evaluative,

quantitative analyses of the FL interaction process involved in

teaching/learning a foreign language.
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APPENDIX A

Observation Categories

Operational Definition

1 Positive feedback: Instructor explicitly praises or encourages
student verbal behavior or praises by implication (e.g. saying

um-hum")

2 Negative feedback: Statements intended to change student
verbal behavior from non-acceptable to acceptable pattern.

21 Instructor criticizes intonation
2P Instructor criticizes pronunciation
2S Instructor criticizes grammatical structure
2M Instructor criticizes meaning of word or phrase

2L Instructor criticizes spelling
2C Instructor criticizes (cultural) content
2T Instructor criticizes translation

3 Directions: Instructor gives directions or commands with
which the student is expected to comply.

31 Instructor gives directions for the proper use of intonation

3P Instructor gives directions for the proper use of pronunciatio

3S Instructor gives directions for the proper use of structure

3M Instructor gives directions for proper meaning

3L Instructor gives,directions for proper spelling

3C Instructor gives directions for proper use of (cultural)

content
3T Instructor directs student to translate
3R Instructor directs student to read
3W Instructor directs student to write
3Q Instructor directs student to give a prepared oral presentatio

3U Instructor directs student to give an unprepared oral pre-

sentation involving manipulation of elements

3E Instructor directs student to repeat an utterance

4 Questions: Instructor asks a question for or about content

or procedure with the intent that a student respond.

41 Instructor asks about intonation
4P Instructor asks about pronunciation
4S Instructor asks about grammatical structure

4M Instructor asks about meaning of word or phrase

4L Instructor asks about spelling
4C Instructor asks about (cultural) 'content

4T Instructor asks about translation

4
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5 Instructor response: Instructor reacts, by providing in-
formation, to a statement or question initiated by a student
or by himself.

51 Instructor responds by providing information about intonation
5P Instructor responds by providing information about pronunciatio
5S Instructor responds by providing information about structure
5M Instructor responds by providing information about meaning
5L Instructor responds by providing information about spelling
5C Instructor responds by providing information about content
5T Instructor responds by translation
5E Instructor responds by repetition

6 Initiation of information by the instructor: Instructor
initiates a verbal behavior cycle by providing information
about content or procedure; rhetorical questions are included.

61 Instructor provides information about intonation
6P Instructor provides information about pronunciation
6S Instructor provides information about grammatical structure
6M Instructor provides information about meaning of word or

phrase
6L Instructor provides information about spelling
6C Instructor provides information about (cultural) content
6T Instructor provides information by translation
6R Instructor reads text or exercises
6U Instructor initiates statements one or more of whose elements

are to be manipulated

7 Predictable student response: Student responds within cir-
cumscribed limits to instructor or to another student.

71 Student responds predictably with regard to intonation
7P Student responds predictably with regard to pronunciation
7S Student responds predictably with regard to grammatical struc-

ture
7M Student responds predictably with regard to meaning
7L Student responds predictably with regard to spelling
7C Student responds predictably with regard to (cultural) content
7R Student reads
7Q Student gives a prepared oral presentation on a topic set by

the Instructor
7U Student responds by circumscribed manipulation of elements

of an utterance
7E Student repeats or imitates

8 Unpredictable student response: Student responds freely
within a broad context to instructor or to another student.

81 Student responds unpredictably with regard to intonation
8P Student responds unpredictably.with regai:d to pronunciation
85 Student responds unpredictably with regard to structure
8M Student responds unpredictably with regard to meaning
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8L Student responds unpredictably with regard to spelling
8C Student responds unpredictably with regard to (cultural) conte
8T Student responds by translation
8U Student gives unprepared oral presentation where no exact

limits were set

9 Initiation of information by student: Student initiates
statements or questions about content or procedure.

91 Student asks or makes a statement about intonation
9P Student asks or makes a statement about pronunciation
9S Student asks or makes a statement about structure
9M Student asks or makes a statement about meaning
9L Student asks or makes a statement about spelling
9C Student asks or makes a statement about (cultural) content
9T Student asks for translation
9E Student asks for repetition

Supplementary prefixes and suffixes:

G,E are prefixed to each code denoting the language used
Z is suffixed to the code to denote choral response
A is suffixed to the code to denote student response alternation

in a series of verbal behavior cycles where different students
respond to the same initiator.

Additional clarification of some verbal behaviors which may be diffi-
cult to code:

3Q e.g. directing a student to report on an assigned topic,
summarizing a story or the content of a lesson.

3U e.g. directing a student to manipulate one or more of the
phonological, sytactical or structural elements of an utter-
ance; directing a student to give a free oral report.

3E e.g. directing a student to repeat the instructor's utterance
(as in a demonstration drill) or, simply, asking for repe-
tition of corrected utterance.

6U e.g. freely, without recourse to text, providing an utterance
whose elements the student is expected to manipulate (as in

a creative drill).

7Q e.g. the student gives a report on an assigned topic or
summarizes content.

7U e.g. the student manipulates one or more components of an
utterance provided by the instructor from the textbook or

freely.

7E e.g. repetition after instructor, or repetition of corrected

utterance.

8U e.g student gives impromptu oral presentation.

4.?
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6Rv 7R e.g. instructor or students read continuous text or exercises.
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Table 8.--Illustration of a complete set of verbal behavior patterns
initiated by 3Q (at Step 1 and Step 3 of reduction process)

Frequencies

Fit B2 Il 12

7

2 5 7

1

2

1

1

8

2

3 21
1

1

18 1

2

1

2

1

7

1

Secondary
response module

Initiator

3Q
3Q
3Q
3Q
3Q
3Q
3Q
3Q
3Q
3Q
3Q
3Q
3Q
3Q
3Q
3Q
3Q
3Q

R1 R2

7Q
7Q
7Q
7Q
7Q
7Q
7Q ,
7Q
7Q
7Q
7Q
7Q
7Q
7Q
7Q
7Q 5M
7Q 5S
7Q 5E

Evl

1

2M
2M
2M
2P
2P
2P
2S
2S

'2S
2S
2S
2S
2S

2S

R1 R2 Ev2

5T
7E
7E

7E
7E

5S ,

5T
7E
7E
7E
7E

7E

5S

Initiator
Primary response module Secondary response module

R1 R2 Evl

3Q (95) 7Q (95) 0 (86)
5M ( 1)

5S ( 7)

5E ( 1)

0 (15)
1 (14)

2M( 4)
2P (11)

2S(51)

R1 R2 Ev2

0 (55) 0 (93) 0 (88)
5S ( 1) 5S ( 1) 1 ( 5)

5T (2) 7E ( 1) 2S ( 2)

7E (37)

ola

1

2S


